Long-term pervenous right atrial pacing has been used in five patients with intact atrioventricular (A-V) conduction for the treatment of refractory ventricular arrhythmias in two subjects and marked sinus bradyeardia in three, two of whom also had paroxysmal supraventricular arrhythmias. The pervenous method was used to avoid a thoracotomy, and atrial pacing was chosen over ventricular pacing to preserve the normal A-V contraction sequence. Reliable atrial pacing was established in four cases, but one patient required ultimate conversion to a ventricular system because of irregular atrial capture. The most constant pacing was achieved by using a curved electrode with the tip positioned in the right atrial appendage.
Refractory ventricular irritability
sinus node who have symptomatic sinus bradycardia or slow A-V junctional (nodal) rhythm, often associated with troublesome bouts of rapid supraventricular arrhythmias '5 22, 24-32; and (3) occasionally to terminate certain atrial and reciprocating tachyarrhythmias. [33] [34] [35] [36] [37] [38] [39] Although atrial pacing is usually employed only temporarily, particularly for the suppression of refractory ventricular irritability, longterm atrial pacing is occasionally required. Im The patient continued to improve although occasional erratic response of the atrium to the pacemaker occurred because of competition from the sinus node and from occasional loss of contact between the electrode and the atrial wall. The ventricular irritability, however, was completely controlled, and he was discharged 2 months after admission to the hospital. He continued to pace regularly with occasional interference from sinus beats for 17 months. He died unexpectedly in his sleep on October 17, 1968. No autopsy was performed. Electrocardiograms (lead 2) from case 3. Atrial pacing was instituted as treatment for alternating atrial fibrillation (A) and sinus bradycardia (B). When the patient did not take the quinidine as prescribed atrial flutter recurred which could be easily converted with additional doses of the drug. She took her medicines irregularly and consequently has had occasional atrial fibrillation or atrial flutter. However, the atrial pacemaker has continued to function satisfactorily when the patient does not have supraventricular tachycardia. Subsequent chest x-rays have shown no significant electrode displacement. ventricular tachycardia and fibrillation refractory to usual pharmacologic treatment (cases 1 and 2); and (2) sinus node disease with symptomatic bradycardia in cases 3, 4, and 5, with the added complication of periodic atrial tachyarrhythmias in cases 3 and 5.
Short-term rapid atrial pacing has been widely employed to override refractory life threatening ventricular irritability when A-V conduction is intact. Since the phenomena which give rise to such arrhythmias are usually transient 57 Myocardial perforation, a small but definite hazard of transvenous ventricular pacing, has not occurred in our experience with atrial pacing.
The most reliable form of atrial pacing lies in the implantation of electrodes directly into the wall of either the left or the right atrium, but this obviously requires a thoracotomy with its attendant risks in the elderly patients who develop these problems.8 17 23 25 31 Pervenous pacing is much simpler and safer. However, pervenous atrial pacing also poses problems, the most important one being that of erratic pacing caused by difficulty in positioning the tip of the electrode securely in contact with the right atrial musculature. In our first two patients, standard pacing electrodes were placed with their tips at the junction of the right atrium and superior vena cava. These units provided reliable but not constant pacing. Also the pacing threshold seemed high, and in the first patient, troublesome temporary stimulation of the right hemidiaphragm occurred.
In an attempt to obtain a more secure position within the right atrium, electrodes with a curved tip were employed. These wires were Circulation, Volume XL, October 1969 originally designed as the atrial sensing electrode in a pervenous synchronous pacing system.58 However, even with this electrode pacing was not constant in cases 3 and 4, and indeed the pacing system in the latter patient had to be changed from an atrial to a ventricular mode. The most constant pacing was achieved in case 5, in which this same electrode was introduced through the left cephalic vein and then wedged anteriorly into the right atrial appendage where it has remained. Constant atrial pacing has been present between episodes of supraventricular arrhythmias. We will try for similar electrode placement in the future.
The right atrial appendage may not be the only site where satisfactory pervenous atrial pacing can be accomplished. Moss and associates22 and Gonzales59 recently obtained reliable pacing by positioning the electrode tip in the coronary sinus. Although promising, the assessment of the reliability and safety of this method awaits the passage of further time.
